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EduBuilding: Material Selection from Life Cycle Costing 
Sensitivity 
 
Mat Noor N. A.1  Chris Eves2 
 
Abstract: Life Cycle Cost Analysis provides a form of synopsis of the initial and consequential costs of building related decisions. These 
cost figures may be implemented to justify higher investments, for examples, in the quality or flexibility of building solutions through a 
long term cost reduction. The emerging discipline of asset management is a promising approach to this problem, because it can do things 
that techniques such as balanced scorecards and total quality cannot. Decisions must be made about operating and maintaining 
infrastructure assets. An injudicious sensitivity of life cycle costing is that the longer something lasts, the less it costs over time. A life cycle 
cost analysis will be used as an economic evaluation tool and collaborate with various numbers of analyses. LCCA quantifies incurring 
costs commonly overlooked (by property and asset managers and designers) as replacement and maintenance costs. The purpose of this 
research is to examine the Life Cycle Cost Analysis on building floor materials. By implementing the life cycle cost analysis, the true cost 
of each material will be computed projecting 60 years as the building service life and 5.4% as the inflation rate percentage to classify and 
appreciate the different among the materials. The analysis results showed the high impact in selecting the floor materials according to the 
potential of service life cycle cost next. 
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1. INTRODUCTION 
 
Currently, the exposure of using Life Cycle Costing in 
Malaysia development process is still at the earlier stage compared 
to the developed countries such as Singapore, United Kingdom and 
Australia. Synchronize to that needs, author will expand this study 
to implement the life cycle costs analysis (LCCA) to the property 
and asset management community to give them an idea about the 
benefits of LCCA for the period of the decision making process 
and cost effective. 
Unfortunately this process of material selection contrasts 
with today’s diligent selection of materials required for attaining 
comprehensive sustainability. In the Brundtland Report (1999), 
sustainability is defined as “. . . meeting the needs of the present 
without compromising the ability of future generations to meet 
their needs . . .” (Johnston, Everard, Santillo, and Robert (2007, pp. 
60-66).   
According to Kibert, (1999) the three (3) fundamental 
principles of sustainability are: reduce, reclaim, and recycle. In 
order to create an environmentally gracious atmosphere, as 
property and assets professionals, they need to:  
 
i. Aware that every decision made, either big or small, will have 
a direct influence on our environment; and 
ii. Attempt to reduce, with our decisions, environmental impact. 
 
According to the Malaysia Education Development Plan 2006-
2010 report, they were focusing into the issues on enhancing the 
higher education property and assets, the strategies to enhance 
efficiency in financial management include upgrading of 
knowledge and skills in financial management among education 
managers; giving 
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more empowerment to those managing education finance; 
establishing more educational institutions as Responsibility 
Centres; strengthening financial monitoring activities; and 
providing continuous supervision of the expenditure of all 
educational programmes are taking into consideration.  
Most of the organizations have a culture that is focused on 
the financial and service they provide. In such a culture, people are 
naturally inclined to emphasize issues that are tangible, visible or 
measurable. Constriction, Property and Assets Managers are 
inclined to consider that the focus on financial, process and process 
improvements result in productivity increases.  
Cost of asset ownership is a pivotal role in performance 
assessment. As a result, organizations are being encouraged to 
increase accountability and minimize risk through more 
comprehensive and innovative asset management techniques. Life 
cycle costing strategies are steadily replacing traditional costing 
tools in a move to identify and monitor long-term cost of 
ownership. By extending previous calculations to include 
customer, social and environment considerations, life cycle costing 
can provide a valuable tool in assessing economic efficiency in 
complex infrastructure asset management. Difficulty on how to 
identify, analyze and respond to ever changing costs throughout the 
development, building, maintenance and at the end stages of a 
complex asset still becomes as issues (Bob Munro, 2008). 
Organizations of all kinds in different economies around the 
world recognize that the rising costs of occupying buildings, 
materials, providing services to support business operations and 
improving working conditions are important factors in profitability. 
Amaratunga, Sharshar, and Baldry (2002, pp.66-67), emphasize 
that the organizations need to find the right balance between 
focusing on the product and focusing on process together with the 
life cycles.  On the other hand, much of the criticism of property 
and assets management stems from their failure to measure and 
monitor multiple dimensions of performance, by concentrating 
almost exclusively on financial measures (Brignall and Ballatine, 
1996, pp. 6-31). The management teams, are always searching for 
ways to incorporate intangibles such as quality management, 
customer satisfaction and budgeting especially. Several authors 
discuss the problems with performance measures based on 
  
financial issues such “…they are rarely integrated with one another 
or aligned to the business process” (Lynch and Cross, 1991). 
Strategies to expand financial aid for students encompass 
increasing allocation and seeking various sources of fund for 
tertiary education institutions, especially universities, in addition, 
student welfare programmes and assets will be upgraded to 
complement the management of tertiary education institutions. All 
the issues are actually contracting to the scope of decision making 
and budget allocation (retrieved from 
http://planipolis.iiep.unesco.org, on January 18, 2009). 
 
2. RESEARCH HYPOTHESIS 
 
The hypothesis of this research is that a low initial capital 
cost of a material will result in a life cycle cost higher than the cost 
benefit of the initial purchase. Using the Net Present Worth 
(NPW), an evaluation tool that calculates all the cash flow 
associated with a specific flooring alternative to the present 
equivalent, as a ranking system it is expected that the material with 
the lowest initial cost will be the lowest cost alternative (lowest 
NPW) in the long run when maintenance, operational cost and 
replacements are considered. Table 1 shows the equation of the 
justification given. 
 
Table 1: Equation of Justification 
Initial Capital Cost = LCCA ≥ Cost Benefit  
 
3. HIGHER EDUCATION ASSET PHENOMENA  
 
A university, like other organization, is trying to improve its 
efficiency in facing of the rising operating costs and increasing 
user expectations (Varcoe, 1995, pp.46-51). When a particular 
university is taken into consideration, it has a wider range of 
differing building types with more diverse operational needs than 
most other organizations. Whilst the higher education properties 
can contribute to high quality education, it is the interrelationship 
within the organizational context that provides the catalyst for 
improved performance (Moohan, 1993). 
Frequently, asset management is a decision-making 
framework and a business process that covers the comprehensive 
instance horizon, draws from economics as well as engineering, 
and considers a broad range of assets. Federation of Highway 
Association (FHWA) in 2008 recognized that, the asset 
management approach incorporates the economic assessment of 
tradeoffs among alternative investment options and uses this 
information to help in making the cost effective investment 
decisions. Asset management has come of age because of changes 
in public expectations, and extraordinary advances in technology. 
The scope of asset management is currently subject to uncertain 
characteristics such as high user demand, stretched budgets and 
environmental changes. 
Companies that necessitate a substantial asset base for their 
operation have a greater focus on asset management. Asset 
management is often one of the last options to maximize cost 
saving in a competitive global economy due to intrinsic 
complexity; especially in many developing countries. The public 
has made considerable investments in the construction, 
maintenance, and operation of the Nation's assets, and expects that 
Federal, State, and local government agencies will be responsible 
supervisors of those investments. Those agencies concur, and they 
familiarised themselves with the community which then hold their 
accountability. (FHWA, 1999, retrieved on 10/03/08) 
Asset management in the process industry must consider the 
commissioning, operational and the end of life phases of physical 
assets when commencing a design and implementation project. 
Mitchell and Carlson, (2001, pp.4-14) in their research, defined 
that asset management as a strategic, integrated set of 
comprehensive process such as financial, management, 
engineering, operating and maintenance to gain greatest lifetime 
effectiveness, utilization and return from physical assets. 
Nevertheless, to gain and overtake the issues and having a greatest  
value, the asset management process should extend from design, 
procurement and installation through operation, maintenance and 
retirement as shown in the Figure 1 representing the traditional 
system life cycle by Blanchard and Fabrycky (1998). 
Figure 1: The Traditional System Life Cycle 
 
4. ASSET LIFE CYCLE 
 
Life cycle cost analysis provides a form of synopsis of the 
initial and consequential costs of building related decisions. These 
cost figures may be implemented to justify the highest investments, 
for examples, in the quality or flexibility of building solutions 
through long-term cost reduction. Within the confines of few 
pages, therefore, author has came full-circle to realize that the 
prosperity of nations poorly endowed with natural resources 
depends in large measure on their ability to develop new products 
and maintain the products. To achieve this, the decision making 
should be always along the line of saving and profit. This must be 
interpreted as the life line to corporate survival rather than a 
political symbol of the exploitation of the masses. 
Most people are fairly familiar with the concepts of LCC and 
asset management at the initial stage. Unfortunately, the problem 
lies with the implementation aspects. The emphasis will be on a 
simple, pragmatic and practical approach to life cycle costing. All 
LCC undertakings require comparisons of alternatives. In every 
LCC task, conflicting issues are obviously be informed such:  
 
i. Property and Assets Managers want to minimize capital 
expenditures;  
ii. Accounting wants to maximize Net Present Value 
(NPV);  
iii. Shareholders want to maximize dividends/share price;  
iv. Production wants to maximize uptime hours;  
v. Maintenance managers want to minimize repair hours; 
and  
vi. Reliability engineers want to avoid failures. 
 
Asset life cycle and development process are about: time, 
money, and alternatives. Time and money are in short supply. A 
single alternative is without choice and thus unwise because the 
default position is to do nothing. A comparison of ridiculous 
alternatives is also unwise because of credibility issues (Dell’Isola, 
1997). Alternatives are often as numerous as fleas but give pros 
and cons for making selections. The LCC concept merges time and 
money together to arrive at a single indicator called NPV for each 
alternative. NPV numbers prioritize the projects to select the 
winner from the alternatives. 
 
5. BUDGETING AND DECISION MAKING ON 
ASSET MANAGEMENT 
 
By respecting the physical asset management, many of the 
practitioners from construction start to focus on the maintenance 
management models and tools (Amadi-Echendu, 2004). 
Waeyenbergh, and Pintelon, (2002), mentioned that an asset 
proceeds through a number of sequential phases during its life 
cycle; acquisition, operation and maintenance, refurbishment or 
enhancement, and, finally, disposal. The life cycle of an asset 
  
begins with a planning process that identifies the need for that asset 
and determines how and when it is to be procured. The asset is then 
acquired either an existing asset is purchased or a new one is 
created. The asset then enters its operational phase.  As the asset 
ages, it may deteriorate or become obsolete, at which stage a 
decision is made to either refurbish, enhance or dispose of it. 
Budgeting is most often thought of as having to do with the 
planning and controling the revenues and expenses, such as by 
managing the common operations of a business or other 
organization (Lally, 2003). Profit budget gets most attention, 
because it is the area of the primary goal of a business. Therefore 
in many companies the balance sheet and cash flow statements are 
left to their own devices. Nevertheless, the fact on balance sheet 
budget and cash flow budget are logical supplements to an 
operating budget and bring many benefits, though less apparent; 
they are more profound and lasting especially in providing supports 
for financial decision making (Dunk, 2004, pp.401-414).  
On the other hand, where customer loyalty is volatile, 
product life cycle are shortening, competitors can arise suddenly 
from anywhere and the best people are attracted to organizations 
that promote supervisory freedom and responsibility, the traditional 
budgeting approach is a severe handicap. Putting another way, 
budgets are barriers to competitive success economic resources. 
The use of alternative systems of budgeting usually makes 
financial decision making processes more complicated due to time 
pressure (Myers, 2001, pp.81-102).  
One possible way is to focus the budgeting process on 
implementation of the strategy, and it has to add value to the 
organization (Lally, 2003). Therefore, the budgeting model must be 
designed around the strategies and the associated tactical plans. On 
the other hand, quick updating of budgeted data is one of the 
indispensable conditions for the following budgeting process 
reorganization and turning to alternative systems such as rolling 
budget or forecasts, which are updated every few months in effect, 
reassessing the company’s outlook several times a year. 
Schools and other public services in which access can be 
restricted share these characteristics (Khumalo and Wright, 1997, 
pp.155-168). In addition, Suthiwart  Narueput (1998, pp.1-35) 
demonstrates that a large proportion of public expenditures is 
allocated in the provision of private goods that could, and by 
implication should, be provided and financed by the private sector. 
Notwithstanding the sensitivity of the results to the scope of impact 
analysis, cost and benefit valuations, discount rates and the 
distributional weightings applied, the technique does provide a 
rigorous basis for decision making at this level. Unfortunately 
application of the technique to higher level, inter sectoral and inter 
program allocation decisions is impractical owing to information 
constraints.  
Although the general principle of benefit valuation can be 
applied, this can only be considered an approximate cost benefit 
measurement based on the valuation of a narrow range of direct 
impacts (Pradhan, 1996, pp.99-105). The nature of the budget 
process also promotes incremental decision making. Furthermore, 
budgeting is repetitive, with the same allocation issues being 
addressed in successive budgeting exercises. In this way, 
participants arrive at an implicit agreement regarding each 
claimant’s fair share and, constituting a convergence of expectation 
on roughly how much an agency is to receive in comparison to 
others (Wildavsky, 1992). 
 
6. SAMPLE AND DATA COLLECTION 
 
The completed study was conducted in four phases whereby 
the first phase consisted of reviewing the official documents such 
as specifications, drawings, finishes schedules, and purchase 
invoices. The second phase required the collection of the empirical 
data regarding the construction of the building performance, repair 
and maintenance, cleaning procedures, and replacement of the 
building materials. The third phase involved the calculation of the 
empirical data in LCC with manufacturer standard of the products 
currently in used. The fourth phase was collecting, compiling and 
analyzing the gathered data using LCC. 
 
Phase I: Reviewing of Official Documents 
 
The Faculty of Geoinformation Science and Engineering 
(FKSG), Universiti Teknologi Malaysia, provided official 
documents such as construction documents and specifications, 
AutoCAD Drawing, finishes schedules and purchase invoices for 
the Faculty of Geoinformation Science and Engineering. These 
documents provided the information regarding the type of flooring 
material had been used, the manufacturer’s details,the initial cost, 
total area for each material being used and the systems 
specification. Table 2 shows the summarized of the document had 
been reviewed thoroughly. Meanwhile the entire document 
contained the information of the building plan (space), location, 
and size of the floor area have been calculated as in Table 3. 
 
Table 2: Material used at Faculty of Geoinformation Science 
and Engineering. 
Material Total area  
(sq.ft) 
Type 
Ceramic tile 
 
45,438.11 
 
Floor class ii- medium 
[30cmx30cm] 
Homogeneous 
tile 
40,655.15 
 
Floor class ii- medium 
[5cm x 5cm] 
Vinyl 
 
20,327.58 
 
Floor class ii- medium 
[30cmx30cm] 
Carpet 15,544.62 Lexus soft class -medium 
Source: Noorsidi Aizuddin, 2009 
 
Phase II: Empirical Data Collection 
 
Survey and on-site observations of the faculty’s asset had 
been applied during data collection. The Deputy Registrar at the 
Faculty of Geoinformation Science and Engineering, Universiti 
Teknologi Malaysia provided accurate information on the 
performance of flooring materials and the current cost of operating 
and maintaining them..  
On-site observations retrieve on the service use data of the 
flooring material. The amounts of students who used the asset also 
have been observed by the author. Informal interview with 
university’s maintenance staffs, university’s drawing planner 
staffs, and university’s cleaner staffs to support the on-site 
observations had been done too. It was to provide additional data 
regarding the custodial work salary, time consumed for various 
cleaning and repair procedures, actual type of equipment and 
cleaning materials used for regular maintenance, and frequency of 
standard operations and maintenance procedures. 
 
Table 3: Floor area calculated manually. 
*35 % is including the Lecture Hall which is constraint 2 levels, spaces for the stairs, 
unneeded corridor, beams & columns.  *1 square meter = 10.763911 square feet
   Source: Noorsidi Aizuddin, 2009 
 
 
Block ∑ Floor 
Levels 
Floor Area (m2) Floor Area (ft2) 
C01 1 98.998 m2 1,065.605 ft² 
C02 4 4234.534 m2 x 4 levels – 
(35% of the ∑ Floor Area) 
 
45580.144 ft²  x 4 levels – 
(35% of the ∑ Floor Area) 
 
118,508.3744 ft² C03 4 
C04 4 
C05 4 
C06 4 
 TOTAL AREA 119,573.9794 ft² 
  
Phase III: Materials Specifications and Standards 
 
Once the flooring materials were identified, manufacturer’s 
technical specification data sheet were collected. Entire 
informations were used to compare the actual cleaning and 
maintenance procedures with reliable specification by 
manufacturer.  In addition, the Minimum Standards of Housing and 
Amenities Act 1990, Uniform Building (Amendment) By-laws 
(UBBL) 1991, and Guidelines used for Standards and Cost of 
Building Planning by Standard and Cost committee (2008) were 
used as a basis in clarifying the list of flooring alternatives. 
 
Phase IV: LCC Analysis  
 
A service life cycle cost analysis of actual projected cost for 
Faculty of Geoinformation Science and Engineering during the 
used and replacement of the flooring materials over a 60 years 
building service life was completed. For this reasons, the analysis 
consisted of a service LCCA comparison of selected materials. The 
Ringgit Malaysia values used in the LCCA calculations come from 
the monetary expenditure to purchase, proper maintainance and 
replacing these flooring materials to serve the building for 60 
years. 
 
7. ANALYSIS AND DISCUSSION 
 
The analysis has been carried out using the Life Cycle 
Costing Formula (Table 4) and Correlation Analysis. By analyzing 
the Net Present Worth (NPW) on every items (at the given 
Inflation Rate (iR)) to determine replacement cost and then brought 
back to the present for comparison. As an example of ceramic tile 
data, due to the iR, the future replacement cost of a RM 84,969.27 
system at the end of year 50 will be at RM 194,633.89. Since the 
discount factor is assumed to be zero, the NPW of that replacement 
is RM 1,178,399.17.  
The initial cost of each material was brought to a common 
reference point (today). The Operation and Maintenance (O&M) 
costs were expressed as a percentage of the capital cost for each 
product. A value of 3% was assigned to the Geometric Gradient 
Value, G. This was then expressed as a uniform increment (RM/ft2) 
at the end of time equals amount of year the product was to be 
maintained which is equal to building service life minus one. The 
obtained value for the equivalent uniform series of cost each year 
was then added to the original O&M cost. These annual payments 
then were brought to a NPW amount.  
Table 5 shows the division of different flooring systems such 
ceramic tile, homogeneous, vinyl and carpet. It explained the 
material had been used for eveluation. All flooring systems were 
laid in the same type of substrate material and were installed 
accordingly to the manufacturer’s specifications. The second (2) 
column represent the service life (in years) of each materials. This 
information was obtained from manufacturer’s specification data 
sheets. The third (3) column is the capital cost which represent the 
Ringgit Malaysia currency values per square foot basis including 
materials and installation. Some of these values were obtained 
from official documents(archive) and on-site interviews with 
manufacturers and suppliers. Column number four (4) is the cost of 
O&M for each materials expressed in square foot cost.  
As a simulation calculation, a material with 50 year service 
life, an initial cost of RM 1.87 psf and an O&M cost equal to 7% of 
the initial cost would have an O&M cost of RM 0.13 psf. If the 
total area of that material is said to be 45,438.11 sf, then the total 
O&M cost for that system would be RM 84,969.27 year. It was 
assumed that the maintenance and operation cost will increase at a 
rate equal to the inflation over the service life of the system.  The 
calculation is then repeated for the period of years from 11-20, 21-
30, 31-40, 41-50, and 51-60. The value obtained was then brought 
back to the present using a zero (0) discount rate value because the 
organization did not put some amount in the proper way for O&M. 
Besides, this was only the simulation calculation which the author 
tried to show the example of the results. Column number five (5) 
shown the Net Present Worth or Life Cycle Cost of the system, 
over a period of 60-year. NPW of initial cost, NPW of O&M costs, 
and NPW of replacements had been taken into consideration. The 
last column shows the ranking of the materials in ascending order 
of NPW.   
Based on the flooring system, ceramic tile is the preferred 
alternative based on LCC followed by ceramic, homogeneous and 
vinyl. The important observation’s taken from the results was that 
the lowest initial cost is not necessarily the lowest cost based on 
the net present worth values. This means that there is no direct 
correlation between initial cost and life cycle cost results as seen in 
table 5. Table 5 representing that carpet, which was ranked at 
number two (2) based on initial cost of RM 2.70 psf, stand at the 
first level based on the NPW value of RM 24.01. Mean while 
ceramic, which was ranked at number one (1) from initial cost of 
RM 1.87 psf, suddently ranked at number two (2) based on the 
NPW value of RM 30.22; Homogeneous, which was ranked at 
number three (3) based on initial cost of RM 3.92 psf, 
unfortunately resulted at the third place based on the NPW value of 
RM 93.81, and vinyl, which was ranked at the fourth place (4) on 
initial cost of RM 12.00 psf, also stand at the last place based on 
the NPW value of RM 152.07.  
Correlation analysis, r, is useful for searching for direct 
relationships between values of one data field and previous values 
of another field. Specifically, correlation analysis determines if the 
two sets of values move in the same direction by the similar 
amounts. If a strong relationship is found, the previous values of 
the second field may be useful for predicting new values of the 
first. 
When searching for potential inputs, a high inverse 
correlation can be just as useful as a high normal correlation. When 
an input field has a high inverse correlation to the output field, the 
output field will typically go in the opposite direction as the input 
field, rather than in the same direction. The results show that the 
correlation is almost perfect 1. That means there are no correlations 
between the data. The analysis supported by the results of P-value 
of the regression in Table 6. P-value between Initial Cost and LCC 
shows 0.29 and 0.97 meanwhile P-value between O&M and LCC 
are 0.35 and 0.80. This means, if the P-value is small, author can 
reject the idea that the correlation is a coincidence. Author can be 
95% sure that the true population, r lies somewhere within that 
range. If the P-value is large, the data does not give author any 
reason to conclude that the correlation is real. This is not the same 
as saying that there is no correlation at all. 
 
8. CONCLUSION 
 
Direct correlation between initial cost and the resulting NPW 
values was not found. However for flooring alternatives, 
correlations had been found between cost of operations and 
maintenance and the life cycle costing result. It was clearly 
demonstrated that in most of the cases the benefits of selecting 
alternatives with low initial cost are overshadowed by the projected 
cost for the proper maintenance of the asset. 
A low life cycle cost material may not be suitable for the 
requirements associated with an educational asset. Materials 
characteristics and properties must be considered before selecting 
any flooring material. Property and asset managers’ experience and 
knowledge are needed to properly evaluate the most effective 
alternatives by taking into consideration of low LCC and to ensure 
the proper functionality of a building as well. Life cycle cost 
quantitative results should only be used as partial indicators and 
not a final decisive tool for the selection of interior flooring 
surfaces. 
  
From an understanding of life cycle cost analysis, effective 
methods of evaluating and forecasting budget will help decision 
making in adjusting to the trends. Perhaps, it is becoming more 
apparent that there will be an increasing need for such change, as it 
affects asset, building and materials to be managed properly and 
efficiently. Choosing the flooring material as an asset for the 
property management case study is one of the pilot study to show 
the impact in analyzing the LCC.  
 
Table 4: Analysis of Life Cycle Costing Results 
Types Area % Area (psf)
119,573.98               Total Area
Ceramic 38% 45,438.11                 
Homogeneous 34% 40,655.15                 
Vinyl 17% 20,327.58                 
Carpet 13% 15,544.62                 
Ceramic 1.87 50 5.40% 7.00%
Homogeneous 3.92 55 5.40% 18.00%
Vinyl 12.00 15 5.40% 32.00%
Carpet 2.7 10 5.40% 22.00%
Increment 
Amount
59 0.13             5,947.85                   321.18              per year
59 0.71             28,686.28                 1,549.06           per year
59 3.84             78,057.89                 4,215.13           per year
59 0.59             9,233.50                   498.61              per year
Ceramic 5,056.66      11,004.51                 194,633.89       
Homogeneous 24,388.12    53,074.39                 938,712.74       
Vinyl 66,362.22    144,420.12               2,554,320.37    
Carpet 7,850.02      17,083.52                 302,151.68       
Ceramic 30.22           
Homogeneous 93.81           
Vinyl 152.07         
Carpet 24.01           
Maintenance of the 
system -first year 
end
Types Initial Cost 
RMpsf
Life Span
Types LCC 
(RMpsf)
Inflation Rate O&M (%of 
Initial Cost)
Types A yearly cost 
for O&M
Annual Cost 
(uniform series) for 
the next 59 years
Present Worth 
Formula               
(59 years)
Building 
Service Life
Cost of 
O&M 
RMpsf
 
Source: Noorsidi Aizuddin, 2009 
Table 5: Summary of Life Cycle Costing Results 
Ceramic 50 1.87 7.00% 0.13      30.22    2
Homogeneous 55 3.92 18.00% 0.71      93.81    3
Vinyl 15 12.00 32.00% 3.84      152.07  4
Carpet 10 2.7 22.00% 0.59      24.01    1
RANKTypes
Life 
Span
Initial Cost 
RMpsf
O&M (%of 
Initial Cost)
Cost of 
O&M 
RMpsf
LCC 
(RMpsf)
 
Source: Noorsidi Aizuddin, 2009 
Table 6: Regression Analysis Results 
Regression Statistics
Multiple R 0.898448233
R Square 0.807209227
Adjusted R Square 0.614418454
Standard Error 3.138366839
Observations 3
ANOVA
df SS MS F Significance F
Regression 1 41.23892025 41.23892025 4.186970231 0.289390687
Residual 1 9.849346418 9.849346418
Total 2 51.08826667
Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept -0.164365107 3.60242796 -0.045626202 0.970973588 -45.93755231 45.60882209 -45.93755231 45.60882209
30.21765209 0.070820363 0.034610527 2.046208746 0.289390687 -0.368948078 0.510588803 -0.368948078 0.510588803  
Source: Noorsidi Aizuddin, 2009 
 
 
9. FURTHER RECOMMENDATION 
 
It is recommended that further research should be focused in 
examining the imlpementation of the analysis towards the other 
asset from the public sector or private sector either. Besides that, 
further research should also study the delivery of value for money  
on more specific issues including different type of materials usage, 
different project sizes and different project locations. 
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